Background: Use of Traditional Chinese medicine (TCM), an important category of complementary and alternative medicine (CAM), has increased substantially in Western countries during the past decade. Use of TCM is also widespread in the Chinese population. However, few informative data have been obtained to date by large-scale investigations of TCM use in the Chinese population. This study was aimed at elucidating the demographics and patterns of TCM use in Taiwan.
Background
Interest in complementary and alternative medicine (CAM) has increased substantially in western countries during the past decade [1] [2] [3] [4] . Patients and their families seem to have sought their health practitioners' opinions about various CAM modalities more frequently [1, 2] . Recent studies have demonstrated dramatic increases in the use of, and expenditure on, CAM in the United States, Canada, Australia and European countries [5] [6] [7] [8] . However, most of the prevalent studies of CAM use were based primarily on questionnaire surveys, telephone interviews or collecting data from insurance claims, and the sample sizes generally were limited.
Traditional Chinese medicine (TCM) is an important category of CAM in Western opinion [9] . Current TCM practices can be traced back more than 2000 years. The concepts of Ying-Yang, Five Elements, Meridians, and the use of many herbal remedies, originated from ancient China [10, 11] . TCM is still commonly used by the Chinese [4, 12, 13] . In Taiwan, not until the 1980s did several researchers start to research issues relevant to TCM, using sampling surveys or studies with small sample sizes [14] [15] [16] [17] [18] [19] [20] . To date, there has been no large-scale investigation of the use of TCM among Chinese people worldwide.
In Taiwan, the National Health Insurance (NHI) program was started in 1995 and covers nearly all inhabitants (21, 653 ,555 beneficiaries at the end of 2001) [21] [22] [23] . The use of TCM has been reimbursed by the NHI since 1996. People in Taiwan are free to choose Western medicine or TCM, and are allowed to visit either public or private medical facilities. Because all claims data are available to researches in electronic form, we could conduct a study of TCM use among the Chinese population in Taiwan.
The aim of this study was to conduct a nation-wide survey in order to establish the frequency of TCM use, the characteristics of TCM users, and the medical conditions for which Taiwanese people most commonly use TCM, by analyzing the NHI claims data from 1996 to 2001. TCM provided by the NHI included Chinese herbal remedies, acupuncture and traumatology manipulative therapy [24] .
Methods

Data Sources
The NHI program was initiated in Taiwan since 1995 and covers nearly all inhabitants (21, 653 ,555 beneficiaries at the end of 2001, equivalent to a coverage rate of 96.6%). In 1999, the Bureau of NHI began to release all claims data in electronic form to the public under the National Health Insurance Research Database (NHIRD) project. The structure of the claim files is described in detail on the NHIRD website and in other publications [19, 25] .
We obtained the complete TCM claim datasets (CM_CD199601.DAT to CM_CD200112.DAT, 72 files) from the NHIRD in Taipei in November 2002. The datasets contained only the visit files, including dates, medical care facilities and specialties, patients' genders, dates of birth, and the three major diagnoses coded in the International Classification of Disease, 9 th Revision, Clinical Modification (ICD-9-CM) format [26] [27] [28] . To protect privacy, the data on patient identities and institutions had been scrambled cryptographically.
These visit files represented all the TCM outpatient activities within the NHI from 1996 to 2001. Insurance benefits were available for TCM that included Chinese herbal remedies, acupuncture and traumatology manipulative therapy, especially for joint dislocation. In Taiwan, TCM is reimbursed by NHI only in ambulatory clinics, not for inpatient care. In addition, only licensed TCM physicians qualify for reimbursement from the NHI. At the end of 2001, there were 2 public TCM hospitals, 42 private TCM hospitals and 2,544 private TCM clinics providing TCM ambulatory visits [22] .
To calculate the numbers of valid beneficiaries in the study period, the beneficiaries' registry files (ID2002_1.DAT to ID2002_8.DAT) were also obtained.
Study Design
Although the concept of disease entities in TCM is quite different from that in Western medicine, TCM physicians are requested to follow the standard diagnoses according to the ICD-9-CM coding system when claiming reimbursement. Common diagnostic groups for TCM visits were categorized according to the reclassification of primary ICD-9-CM codes for use in the National Ambulatory Medical Care Survey and National Hospital Ambulatory Medical Care Survey data in the United States [29] .
To calculate patients' ages in relation to the 6-year use frequency of TCM from 1996 to 2001, December 31, 2001 was taken as the index of subtrahend. The denominator was the number of people who were insured during this 6-year period.
In order to compare the average numbers of visits between TCM and Western (allopathic) medicine, we also obtained the total number of ambulatory visits to Western medicine from the website of Department of Health, Taiwan [22] . In addition, we obtained the sampling claim datasets for ambulatory care visits at Western medicine clinics (S_CD 1996 to S_CD2001) in order to compare the top ten disease categories between TCM and Western medicine visits. The Western medicine files to be sampled were extracted from the complete outpatient claims (excluding dental and TCM services), using a sampling ratio of 0.2%. The sampling was random and visit-based but was separated monthly to eliminate possible seasonal variations. According to the NHIRD, these sampled files were representative of all utilisation within the NHI in Taiwan. with a mean increment of 1,671,476 (29.2%) of new users yearly. Among TCM users, female was higher than male with a female:male ratio of 1.13:1. The age distribution of the TCM users peaked in the 30s, followed by the 20s and 40s (Table 2) , while the age distribution for visit counts showed a peak in the 30s followed by the 40s and 20s. Adjusted for the total population in each 10-year age group, the use frequency of TCM still showed a peak in the 30s, followed by the 20s and 60s. When the details of each age group were investigated, it was found that more than 50% of patients used TCM if they were over 10 years old.
Statistical Analysis
Among the 13,536,266 subjects who experienced TCM during the 6-year period, 4,832,233 (35.7%) used TCM only in one year, 3,065,072 (22.6%) in two separate years, 2,106,523 (15.6%) in three separate years, 1,495,694 (11.0%) in 4 separate years, 1,083,577 (8.0%) in 5 separate years and 953,167 (7.0%) in all six years. As to the visit counts during this 6-year period, 19.4% of subjects used TCM only once, 47.8% used it more than 6 times (once per year on average) and 2.3% used it more than 72 times (once per month on average) (Figure 1 ).
Chinese herbal remedies (85.9%) were the most common TCM modality, followed by acupuncture (11.0%) and traumatology manipulative therapies (3.1%). Most of the TCM visits identified in the study were performed in private TCM clinics (82.6%), followed by private TCM hospitals (10.7%), others (4.7%, mostly Western medicine hospitals with TCM sections) and public TCM hospitals (0.7%). Visits to private TCM hospitals decreased yearly, while visits to private TCM clinics, public TCM hospitals and others increased (Table 3) .
Among the 156,224,266 TCM visits, 150,365,543 (96.2%) had one clinical diagnosis, 4,955,213 (3.2%) had two diagnoses and 881,438 (0.6%) had three diagnoses according to the ICD-9-CM coding system. The top ten diseases for TCM visits were diseases of respiratory system; diseases of the musculoskeletal system and connective tissue; symptoms, signs and ill-defined conditions; injury and poisoning; diseases of the digestive system, the genitourinary system, the skin and subcutaneous tissue, the nervous system and sense organs, the circulatory and endocrine system; nutritional and metabolic diseases; and immunological disorders (Table 4 ). Common problems and diseases of major human organ systems recognised in Western medicine were all ranked in the top 41 diagnostic groups for TCM visits (Table 5 ). They included three disease groups relating only to females: disorders of menstration and abnormal bleeding (ICD code: 626.4), noninflammatory disorders of female genital organs (ICD code: 625.5) and inflammatory disorders of female pelvic organs (ICD code 614.9). Thus, people with diseases commonly seen in Western medicine used TCM.
Furthermore, we analyzed the percentage distribution of major disease categories for TCM visits by age ( Table 6 ). The results show that for respiratory system diseases and injuries, the percentages of visits were higher in the younger groups and decreased with age. In contrast, for the categories of symptoms, signs and ill-defined conditions, musculoskeletal system, nervous system, circulatory system, endocrine and metabolic diseases, mental disorders and neoplasms, the percentages of visits were lower in the younger groups and increased with age. We found no significant differences between males and females in the percentage distributions of the commonest disease categories for TCM visits (Table 7) . However, female subjects visited TCM for diseases of the genitourinary system (10.6%) more frequently than males (2.2%). We also compared the percentage distribution of major disease categories for TCM visits among different locations and the results revealed that the categories of injury, poisoning and symptoms, signs and ill-defined conditions were more commonly seen in clinics than in hospitals (Table  8) .
Discussion
To the best of our knowledge, this study is the first extensive survey of TCM use in Chinese society. Only with the aid of a computerised insurance reimbursement database could such a large-scale TCM utilization study feasibly be analysed. Previous studies from western countries on the frequency and characteristics of CAM/TCM use have mainly consisted of surveys of clinic attendees, telephone interviews, written surveys, household interviews, and hospital and private clinic surveys; and the sample sizes have been limited. In addition, the use of CAM/TCM in western countries is usually not covered by insurance [30] . Thus, the survey results might be affected by the socio-economic status of the subjects [31] . Fortunately, TCM is reimbursed by NHI in Taiwan, so our study would appear to be less biased.
The use of CAM/TCM in western countries has increased dramatically in recent decades [1, [5] [6] [7] [8] , [32] [33] [34] . It goes without saying that TCM has been commonly used in Asian countries, especially in the Chinese population, for centuries [17] [18] [19] [35] [36] [37] . Owing to the different definitions of CAM, the types of CAM surveyed, survey methodologies and types of CAM reimbursed by insurance, it is difficult to compare the use frequency of CAM/TCM among countries [38, 39] . According to our results, there was a steady increase in the annual number of TCM users in Taiwan between 1996 and 2001, and 62.5% of people used TCM covered by the NHI during this period; this does not include folk medicine, which is not reimbursable by insurance. The widespread use of TCM in the Chinese population might not be surprising since TCM has been developed in China for more than 2000 years and the ancestors of most Taiwanese were immigrants from China from the 17 th century onwards. Many concepts of TCM, such as the balance of Qi-blood, the regulation of body constitution and the mixture of herbs and food, have been part of Chinese culture and life style. Other ancient cultures in the world have similar experiences with their traditional medicine [40] [41] [42] . In addition, Chinese people believe that Western medicine may react faster to the target but also causes more adverse side effects, while TCM reacts slowly but is subtle and safe [16, 43, 44] . Furthermore, the insurance coverage for TCM visits might also play a significant role [31] . Lee et al. reported that TCM outpatient use rate increased 1.75-fold from 1983 to 1988 because of the opening of labour insurance coverage in Taiwan [14] . These factors might all account for the high utilization of TCM.
It is interesting to know how health care was used when both Western medicine and TCM were available in Taiwan. Table 9 compares the use frequencies of outpatient visits between TCM and Western medicine. The results show that people visited Western medicine clinics more commonly than TCM clinics for their illnesses. Thus, Western medicine remains the mainstream of health care. TCM outpatient visits accounted for around 9% of all out- patient clinics. Notably, the average number of outpatient visits per person per year in both TCM and Western medicine increased from 1996 to 1999, but decreased in 2000 owing to the rise in co-payments for outpatient visit under the NHI, Taiwan from August 1999 [22] .
Our finding that female use TCM more frequently than male, is consistent with previous reports from western countries [31, 32, 45, 46] . Nevertheless, the reasons for this female predominance were not fully elucidated in previous reports. It was suggested that independent females, or females of good social status, had higher expectations of or belief in TCM in respect of postpartum conditions, menopause and chronic diseases [29] [30] [31] , [47] [48] [49] . Our results show that disorders of menstruation and abnormal bleeding, noninflammatory disorders of female genital Visits counts per patient using traditional Chinese medicine during the 6 years from 1996 to 2001 in Taiwan  Figure 1 Visits counts per patient using traditional Chinese medicine during the 6 years from 1996 to 2001 in Taiwan. organs and inflammatory disorders of female pelvic organs were among the most common 40 disease groups for TCM visits, and this might in part account for the female predominance.
We found that the age distribution of TCM users peaked in the 30s, followed by the 20s and 40s. More than 50% of people over 10 years old had used TCM at least once in the 6 years surveyed. Previous studies have also shown that middle aged females are the characteristic CAM users in western countries [31, 38, 50, 51] . A survey of German university hospitals found that young age was one of the predictors for a positive attitude towards CAM [52] . These results may indicate that adults are more frequent users of TCM/CAM than children [12] [19].
Our results revealed that most TCM visits were to private TCM clinics (82.6%), followed by the private TCM hospitals (12.0%). This is supported by Chi's report, which showed that most of the active Chinese medicine physicians (82%) worked in personal practice clinics and only a small portion (18%) worked in Chinese medicine hospitals [53] . Also, in the United States, CAM (acupuncture) is available on a limited basis in major teaching hospitals [54] ; and almost 40% of all general practices in Western medicine in the United Kingdom offer some form of access to CAM [38] . Further studies are needed to evaluate the role of TCM in both clinical practice and academic research in teaching hospitals.
According to our results, the most common reasons for TCM visits were diseases of the respiratory, musculoskeletal, digestive, genitourinary systems, and symptoms, signs and ill-defined conditions. Other common problems and diseases of major human organ systems recognised in Western medicine were all listed in the top 41 diagnostic groups for TCM visits. Our results are consistent with previous reports from western and Asian countries that various problems or diseases of human organ systems recognised in Western medicine were indicated for CAM use, including problems of the musculoskeletal, respiratory and digestive systems, neurological and psychological disorders, and general complaints [38, 39, [54] [55] [56] . It is also interesting to know for what kind of illnesses people in Taiwan seek help from TCM or Western medicine. Table 10 shows the top ten major disease categories for Western medicine outpatient visits from 1996 to 2001 in Taiwan, using 1:500 sampling from NHI files. The results show that all ten major disease categories were the same in both TCM and Western medicine, but the order from second to tenth was different. According to Linde, most people consult CAM for chronic pain resulting from chronic conditions or musculoskeletal system disorders [57] ; and Chen et al. reported that more than 80% of indications for acupuncture visits in Taiwan were for musculoskeletal diseases [12] . These findings might explain the difference in the order of disease categories between TCM and Western medicine.
From the percentage distribution of diagnoses by age in our study, we found that for patients over the age of 20, conditions of major organ systems such as the musculoskeletal, nervous, circulatory and endocrine systems, as well as mental disorders, appeared more and more frequently in TCM visits, which might be a consequence of the aging process and the natural course of diseases. Evidently, respiratory conditions accounted for almost half of TCM visits in young people (aged under 20). Whether TCM has better efficacy and fewer side effects than Western medicine in treating conditions such as upper airway infection, asthma or allergy rhinitis deserves further evaluation [58, 59] . We also found that TCM practitioners in clinics treated more injury conditions and symptoms, signs and ill-defined conditions than those in hospitals, while TCM practitioners in hospitals treated internal organ problems more than those in clinics [12] . Since the NHI program in Taiwan only covers outpatients, TCM practitioners in Chinese medicine sections in both Chinese and Western medical hospitals can deal with most ambulatory subjects, as in the clinics. However, in the hospitals, TCM doctors have to be trained strictly in either Chinese or Western medical school, unlike those in pri- vate clinics [53] , and may have more diagnostic information from Western medicine, which may explain the greater number of visits for internal organ system conditions. We also found that female subjects visited TCM clinics for diseases of the genitourinary system more frequently than males. Our results are consistent with Foxman's report that women are significantly more likely than men to experience urinary tract infection [60] . In addition, the female use of TCM predominate for the genitourinary system was due to the disorders of menstruation and abnormal bleeding, noninflammatory disorders of female genital organs and inflammatory disorders of female pelvic organs were among the most common 40 disease groups for TCM visits.
In view of the substantially increased use of TCM/CAM, we suggest that medical doctors should ask patients about their use of TCM/CAM when taking a medical history. Exploration of the use of TCM/CAM will enhance the understanding of these practices and help patients and doctors to communicate during medical care. As Eisenberg and his colleagues suggested a decade ago, medical schools should design the curriculum to include information about CAM and clinical social sciences [2] . Several reports from western countries have concerned the need for CAM instruction to medical trainees and physicians [61, 62] . Integration of Western medicine and TCM, in both medical education and clinical practice, should be initiated in countries where TCM and Western medication are widely used [53] .
Our study has several limitations. First, NHI only reimburses Chinese herbal remedies in scientific granular or powder forms. Chinese herbal remedies in traditional herbal form such as Yin-Pian (prepared herbal medicine in small pieces ready for decoction, and medicine materials in crude slices) are not reimbursed and therefore are not included in our study. Secondly, our study did not include TCM visits provided by TCM clinics or hospitals that have no NHI contract, where patients need to pay entirely out-of-pocket. Finally, we did not include those Chinese herbal remedies obtained directly from traditional Chinese medicine pharmacies with or without prescriptions from licensed TCM doctors, nor did we include acupuncture performed by western-trained doctors. Thus, the use of TCM might have been underestimated in this study. Finally, without questionnaire surveys of patients, we were unable to ascertain the patients' beliefs, attitudes or inclinations towards TCM.
Conclusion
TCM is popular in the Chinese population. More than 60% of subjects used TCM at least once during the 6-year study period. TCM, like western medicine, was commonly used by the Chinese population for problems and diseases of major human organ systems. Chinese herbal remedies were the most common TCM modality in Taiwan. This study provides information about the use frequencies of TCM and disease categories treated by TCM, which should be useful for health policy makers and for those who consider the integration of Chinese and Western medicine. Data were obtained by 1:500 sampling from National Health Insurance files in Taiwan (see text for detail). All diagnoses at each claim were taken into consideration.
